This work elaborates the semi-semantic part of speech annotation guidelines for the URDU.KON-TB treebank: an annotated corpus. A hierarchical annotation scheme was designed to label the part of speech and then applied on the corpus. This raw corpus was collected from the Urdu Wikipedia and the Jang newspaper and then annotated with the proposed semi-semantic part of speech labels. The corpus contains text of local & international news, social stories, sports, culture, finance, religion, traveling, etc. This exercise finally contributed a part of speech annotation to the URDU.KON-TB treebank. Twenty-two main part of speech categories are divided into subcategories, which conclude the morphological, and semantical information encoded in it. This article reports the annotation guidelines in major; however, it also briefs the development of the URDU.KON-TB treebank, which includes the raw corpus collection, designing & employment of annotation scheme and finally, its statistical evaluation and results. The guidelines presented will be useful for linguistic community to annotate sentences not only for the national language Urdu but for the other indigenous languages like Punjab, Sindhi, Pashto, etc. as well.
Introduction
A treebank or a parsed corpus is a text corpus of sentences annotated with a syntactic structure. Today, many natural language processing (NLP) and machine learning (ML) applications rely on treebanks. Treebanks are heavily used in corpus linguistics for investigating syntactic phenomena or in computational linguistics for training or testing parsers. The sentences in the treebank should be annotated according to a devised annotation scheme as presented in Figure 1 to 4 in our case. Annotation schemes can include the labeling to represent morphological forms, word classes, syntactic structures, semantics, grammatical arguments, co-references, etc. So, the corpus annotation is simply the addition of interpretative linguistic information to a corpus (Leech, 2005) .
Annotation scheme that was used to develop the URDU.KON-TB treebank (Abbas, 2012 (Abbas, , 2014a (Abbas, , 2014b for the South Asian language Urdu is presented next with complete guidelines in Section 2. This annotation is actually encoded with the morphology, POS, syntactical and functional information including the handling of displaced constituents, empty categories, antecedents and anaphors, etc., but here only the case of semi-semantic part of speech (SSP) is discussed concisely. Such development of an annotation scheme is the fundamental step to build a treebank, for which the computational linguists then devise the annotation guidelines (Section 2), which is a compulsory part to build, and without which the annotation scheme has no worth at all. Annotation structure for the development of the URDU.KON-TB treebank has the combination of the PS (Phrase Structure) and the HDS (Hyper Dependency Structure) annotation detailed in Section 3.2. Annotation issues emerged during the development (Abbas, 2012) have been corrected in (Abbas, 2014a (Abbas, & 2014b and the annotation guidelines presented in Section 2 is the most updated version. The corpus containing 1400 sentences 1 (discussed in Section 3.1) for the development of the URDU.KON-TB treebank was collected from the Urdu Wikipedia 2 and the Urdu Jang newspaper. The reliability of the treebank annotation or the annotation guidelines can be measured by calculating the agreement or the homogeneity among the annotators of the treebank. The reliability evaluation is a complex task for the treebank that contains rich information, but it is an essential part to play for the production of a quality treebank, so that the annotation can be readable. The annotation evaluation (Abbas, 2014a (Abbas, & 2014b resolved most of our annotation issues except few. The guidelines of the URDU.KON-TB treebank are evaluated using a statistical measure known as the Krippendorf's α coefficient (Krippendorf, 2004) . This can be used to evaluate the interannotator agreement (IAA). Randomly selected one hundred (100) sentences from the URDU.KON-TB treebank were given to five trained annotators for annotation. The annotated sentences then evaluated using the Krippendorf's α co-efficient. The α values of the IAA obtained for the part of speech (SSP) annotation is 0.964. The annotation guidelines were revised during and after this annotation evaluation. A little detailed presentation of evaluation is given in Section 4.
Section 2 describes the up to date annotation guidelines revised after the annotation evaluation (Abbas, 2014a (Abbas, & 2014b . Guidelines regarding the SSP annotation are detailed here in this article for easiness and simplicity along with their respective examples. To remain on track, the annotation tags are discussed according to the order of the SSP tags given in Figure 1 . The discussion of the annotation guidelines is kept concise. 
Semi-Semantic POS (SSP) Annotation
The term semi-semantic (partly or partially semantic) is used with the POS because some tags are encoded with semantics but not all e.g. N.SPT (a spatial noun) tag for a word house, ADJ.TMP (a temporal adjective) tag for a word previous in previous year, etc. There are twenty two (22) main POS tag categories, which are displayed in Figure  2 . The description of the tags is given in the respective cells of the figure. These main categories are further divided into morphological and semantical subcategories according to the Figures 3 and 4 , respectively. The final and detailed version of the SSP tag set is given in Figure 1 . The dot "." is used to add the morphological or semantical features to the main category e.g. in V.PERF, a verb V is the main POS category like nouns, adjectives, etc., which has a perfective PERF morphology. The description of each category is as follows. It is to be noted that the Urdu script is written from right to left in coming examples. The row beneath the Urdu script is the transliteration of the sentence as proposed in Malik et al. (2010) . Similarly, the row beneath the transliteration of the sentence contains the translated-word/POS-tag pair according to the SSP tag set given in Figure 1 . At the end in examples next, a complete English translation of the Urdu sentence is presented. The complete guideline is going to be presented next, however, its employment procedure on the raw corpus to form the URDU.KON-TB treebank can be seen in Section 3.3. It is advised to skip this Section 2 for later reading and go to Section 3 to understand the flow of the article as this section concludes the deep design of the annotation guidelines.
Adjectives
Adjectives are used to modify a noun or pronoun (Aarts et al., 2014; Matthews, 2007; Miller et al., 1990; Stevenson, 2010) . The first main category in Figure 1 is about ADJ (Adjective), which is divided into further five sub categories of tags included DEG (Degree), ECO (Echo), MNR (Manner), SPT (Spatial) and TMP (Temporal). The relevant POS annotations are provided in examples 1. Example 1(a) is the case of main POS category ADJ of adjective. There are some words like tar 'more' and tarIn 'most', which truly act as a degree adjective and not as degree adverb but there are some words which can play the role of a degree adverb or a degree adjective e.g. ziyAdah 'more/much', bohat 'more/much', etc, (Schmidt, 2013) . Example 1(b) is the case of degree adjective ADJ.DEG. Example 1(c) is the case of reduplication 4 (Abbi, 1992; Boegel et al., 2007) . Reduplication has two versions. First is discussed in a footnote below, while the other is the repetition of the original word e.g. sAtH sAtH 'with/alongwith'. These two versions are named as echo reduplication and full word reduplication by Boegel et al. (2007) , which are refurbished in our annotation as ECO (echo 4 In Urdu like other South Asian languages, the reduplication of a content word is frequent. Its effect is only to strengthen the proceeding word or to expand the specific idea of a proceeding word into a general form e.g. kAm THIk-THAk karnA 'Do the work right' or kOI kapRE-vapRE dE dO 'Give me the clothes or something like those' reduplication) and REP (full word reduplication/repetition) respectively. The echo words normally start with the letters S or v or m. The next examples from 1(d) to 1(f) are the cases of adjectives, which have the meaning of MNR, TMP and a SPT respectively. The addition of this MNR, TMP and SPT after the POS tag ADJ represents the semantics.
( 
Adverbs
Adverbs can modify verbs, adjectives or other adverbs. They can also modify phrases, clauses and sentences (Aarts et al., 2014; Matthews, 2007; Miller et al., 1990; Stevenson, 2010) . Adverbs are mostly used as a qualifier of the verbs but they can also be used independently. They are subcategorized into six forms presented in Figure 1 . The annotations are given in example 2. The main category of adverbs ADV is annotated in 2(a), which is further divided into five subcategories DEG (degree), MNR (manner), NEG (negative), SPT (spatial) and TMP (temporal). The final TMP has another subcategory REL for relative temporal adverb. In 2(b), an adverb bohat 'very' is used before an adjective acHI 'good' and it is highlighting the adjective at a certain degree, hence annotated as ADV.DEG. In 2(c), biltartIb 'respectively' behaves as an adverb and advocates a manner of order as ADV.MNR. The word nah 'not' is a negative adverb negating the action in 2(d) and it is annotated with ADV.NEG relatively. A word sAmnE 'front/before' is a spatial adverb and annotated as ADV.SPT in 2(e). The case of temporal adverb is displayed in 2(f), where a word ab 'now' is annotated as ADV.TMP. This temporal adverb is divided into another hierarchy named relative-temporal adverb, which can be seen in the last example 2(g). A word jab 'when' is given a POS tag as ADV.TMP.REL as follows. (2) 
Conjunctions
Conjunctions are used to connect words, phrases, clauses or sentences (Aarts et al., 2014; Matthews, 2007; Miller et al., 1990; Stevenson, 2010) . The main category of conjunction C is divided into five subcategories e.g., CAUS (causative), CONS (concessive), CORD (coordinative), CORR (correlative) and SBORD (subordinating). The last subcategory has another division of COND to represent conditional subordinate conjunction. The annotation of all divisions is presented in example 3. Words like cUnkEh 'since, because', cUnAcEh 'so, therefore', kIUnkEh 'because' are candidates for a causative conjunction in a clause. An example of causative conjunction is depicted in Example 3(a). The POS annotation examples of CONS and CORD are given in 3(b) and 3(c), respectively. The word agarcEh 'although' is acting as a concessive conjunction in the beginning of sentence in 3(b), while the other word aor 'and' is a coordinating conjunction in 3(c). The word nah 'not/neither' as a correlative conjunction is presented in 3(d), in which it is annotated with C.CORR tag. The subordinating conjunction C.SBORD is annotated in 3(e) for a word kEh 'that'. The C.SBORD is divided into another subcategory proposed as COND for conditional subordinating conjunction. Its annotation for a word agar 'if' is presented in 3(f). 
Case markers
Case markers (CM) distinguish the grammatical functions of words, phrases, clauses, or sentences (Aarts et al., 2014; Matthews, 2007; Miller et al., 1990; Stevenson, 2010) . Urdu case markers are syntactic clitics (Butt and Sadler, 2003) and divided into different forms by Butt and King (2004) e.g., ergative, accusative, dative, possessive, etc. All Urdu case markers are annotated with a simple CM tag at POS level. Four annotated examples can be seen in 3(a), 3(e) and 2(a) for instrumental case marker sE 'from', ergative case marker nE, possessive case marker kA/kI/kE 'of' and spatial case marker mEN/par/tak 'in/on/at'. The different forms of case markers play an important role in identification of argument structure like subject, object, etc. The effect of different forms and their related argument structure is discussed in Abbas (2014b) .
Date
The DATE tag is used to represent dates of a month e.g. 14, 2, 31, etc. This tag is divided into three subcategories, which includes DATE. 
Hadees
The Hadees is a report of deeds and saying of the prophet Muhammad (PBUH). These are tagged as HADEES in the URDU.KON-TB treebank. The Ahadees (plural of Hadees) in Arabic script in Urdu text are tagged only with this tag HADEES. The translated form of Ahadees in Urdu is annotated in a normal way. An example is depicted in 5 as follows. The Hadees with double quotes in the following sentence is in Arabic and hence tagged as HADEES.
(5) rasUl nE kahA " h2UsyEno-minnI-va-anA-min-al-h2UsyEn " prophet/N CM said/V.PERF M.P HADEES M.P 'The prophet said, "Hussain is from me and I am from Hussain"'
Interjections
Interjections are the words or phrases used to exclaim, protest or command in a sentence. These are annotated with a tag INT. The example can be seen in 6 as follows.
(6) oE kHAnA kHAO OE/INT food/N eat/V.SUBTV 'OE! eat the food'
Markers
The markers are used to identify the boundary of phrases, clauses, or sentences as marked by punctuation. The markers are divided into two subcategories e.g. phrase markers (M.P) and sentence markers (M.S). The punctuation within the sentence like single quotes, double quotes, colon, comma, etc., are annotated with M.P, however the boundary of the sentence like full stop and question mark is annotated with M.S. The annotated example can be seen in 7 as follows. The comma and period is marked by M.P and M.S respectively. 
Nouns
The main noun tag N is divided into six subcategories, which includes adjectival noun (N.ADJ), noun having a manner (N.MNR), proper noun (N.PROP), repeated noun (N.REP) 5 , spatial noun (N.SPT) and temporal noun (N.TMP). The words cHotE 'younger' and baRE 'elder' are representing people having some property of young age and old age in 8(a), hence both are annotated with N.ADJ. In 8(b), the word t2arah2 'way, like, type' is first annotated with N.MNR but when the same word is repeated next then it gives the meaning of 'different types' and its repetition is annotated simply with N.MNR.REP. In 8(c), a subcategory N.PROP is annotated for a person name marIyam 'Maryam'. This subcategory is divided into two subcategories spatial and temporal, which are annotated as N.PROP.SPT and N.PROP.TMP for panjAb 'Punjab' and a2Id-ulfit2r 'Eid festival', respectively. A common noun N is annotated in 8(b) for a word taklIfEN 'hardships'. There are some special common nouns, which can be repeated e.g. kOrI kOrI 'single penny'. When some noun is usually repeated then N.REP tag is used. So, this .REP along with the respective POS tag can be used to represent the presence of a repeated word. The annotation of N.SPT and N.TMP can be seen in 8(c) for iz3lAa2 'districts' and din 'day'. In both the subcategories, the repetition is possible for which the addition of REP with dot "." can be used accordingly. 
Pronouns
The main category of pronoun P is divided into six subcategories P.DEM (demonstrative pronoun), P.INDF (indefinite pronoun), P.PERS (personal pronoun), P.POSS (possessive pronoun), P.REF (reflexive pronoun) and P.REL (relative pronoun). The first two subcategories P.DEM and P.INDF are annotated in 9(a) for words yeh 'this' and kOI 'any' respectively. The difference between P.PERS and P.DEM is this that when P.PERS refers to some person, place or thing, then this P.PERS behaves as a P.DEM like in 9(a). The 3rd and 4th category P.PERS and P.POSS are annotated in 9(b) for words mEN 'I' and tumhArA 'your' respectively. P.POSS is further divided into P.POSS.REF, which is annotated for a word apnA 'own' in the same sentence. The repeated subcategory can be annotated after addition of .REP at the end. The fifth and sixth subcategory P.REF and P.REL are annotated in 9(c) for words Apas 'themselves' and jO 'which' respectively. The subcategory P.REL is further divided into P.REL.DEM and P.REL.PERS. These are annotated in 9(d) for words jO kUcH 'what ever' and jIs 'who' respectively. 
Postpositions
The postpositions are placed after a word to which it is grammatically related e.g. sAtH 'with' is a POSTP (postposition) in a postpositional phrase Us kE sAtH 'with him'. The postpositions are divided into six subcategories hierarchically as displayed in 
Pray
The PRAY tag is used to annotate all types of prayers normally used in religious literature after the name of prophets, caliphs, and the righteous religious personalities e.g. the alEh salAm 'peace be upon him' is annotated with PRAY after the name of Jesus in 11(a) along with the other example as follows. (11) 
Prepositions
The prepositions are placed before a word to which it is grammatically related e.g., bE 'without' is a PREP (preposition) in a prepositional phrase bE mUhAr Sutar 'a camel without a hook). Prepositions are divided into three subcategories hierarchically as displayed in Figure 1 . These include PREP.MNR (preposition having a manner), PRET.SPT (spatial preposition) and PREP.TMP (temporal preposition). The first two subcategories are annotated in 12(a) for prepositions bat2Or 'as' and andrUnE 'in' respectively. The last subcategory is annotated in 12(b) for prepositions dOrAnE 'during'. 
Particles
The particles can appear after a word. These are divided into four subcategories, which include PT.ADJ (adjectival particles), PT.EMP (emphatic particles), PT.INTF (Intensifying particles) and PT.RESULT (resultant particles). All the subcategories are non-inflected except the PT.ADJ, which appears after adjective, adverb, noun or pronoun and agrees with the qualifier. The first and third subcategories are annotated in 13(a) for the particles sA 'like' and bHI 'too'. The annotation of PT.EMP is displayed in 13(b) for a word tO. The contrastive meaning is understood by default due to usage of PT.EMP in this sentence. In 13(c), the annotation of PT.RESULT is given for a word tO 'then'. hO gA resolve/N be/V.LIGHT.ROOT will/VAUX.FUTR 'Now, the problem of Palestine will resolve (contrast: "the other problems will not" due to 'tO' effect)' c. bAriS AyI tO mElah nahI rain/N come/V.PERF then/PT.RESULT festival/N not/ADV.NEG hO gA be/V.ROOT will/VAUX.FUTR 'If the rain comes, then the festival will not hold'
Quantifiers
The quantifiers Q are used to show the amount of something. These are divided into four subcategories, which include Q.ADJ (adjectival quantifier), Q.CARD (cardinal quantifier), Q.FRAC (fractional quantifier) and Q.ORD (ordinal quantifier). In 14(a), the quantifiers tamAm 'all/whole', har 'every' and dUsrA 'second/other' are annotated with Q, Q.ADJ and Q.ORD, respectively. The remaining subcategories of quantifiers Q.CARD and Q.FRAC are annotated in 14(b) for words Ek 'one' and cOtHAI 'one 4th', respectively. 
Questions Words
The question words QW identify a question in a sentence. These are divided into four subcategories, which include QW.REP (repeated question words), QW.TMP (temporal question words), QW.SPT (spatial question words) and QW.MNR (question words having a manner). 
Titles
The titles are used to show respect or regard to personalities before addressing their names. At present it has only one subcategory TTL.REG (regard titles). Its annotation can be seen as follows. (17) h2az3rat ImAm h2Ussyn a2lEh-salAm his-highness/TTL.REG religious-head/N Hussain/N.PROP AS/PRAY tIsrE ImAm hEN third/Q.ORD religious-head/N be/V.COP.PRES 'His highness, the religious head, Hussain (PBUH) is the third religious head'
Units
The Unit U is used to represent different measuring units e.g., meter, liter, bar, grams, etc. The example of an annotation is given for the following sentence. 
Verbs
The main verb V is divided into 11 subcategories, which are further divided into hierarchical subcategories discussed as follows. The hierarchical division of a special word the VALA 7 and verb auxiliaries will be discussed in respective Sections 2.21 and 2.22.
Copula Verbs
The copula verb V.COP is used to connect the subject with the subject complement or the predicate link of a sentence (Aarts et al., 2014; Butt, 1995; Matthews, 2007; Miller et al., 1990; Stevenson, 2010) . For example a sentence like The weather is horrible contains a subject The weather and a predicate link as an adjective horrible. The predicate of the sentence is the copula verb is. The copula verb connects the subject with the predicate link in this sentence. The V.COP (copula verb) is divided into six subcategories hierarchically as V.COP.IMPERF (a copula verb with imperfective morphology), V.COP.PERF (a copula verb with perfective morphology), V.COP.ROOT (a copula verb with root form), V.COP.SUBTV (a copula verb with subjunctive morphology), V.COP.PAST (copula verb with past tense) and V.COP.PRES (copula verb with present tense). The future form of copula verb itself is not possible in Urdu. In future construction, the copula verb 'be/become' always proceeds the future tense auxiliary gA/gI/gE/gEN 'shall/will' as can be seen in 19(d). The V.COP.IMPERF is annotated in 19(a) for a copula verb hOtE 'be/become' in imperfective form. Its perfective form is given in 19(b). The root form of another copula verb ban 'become' (Abbas and Raza, 2014; Raza, 2011 ) is presented in 19(c). The subjunctive form of copula verb rahEN 'remain' (Abbas and Raza, 2014; Raza, 2011 ) is annotated in 19(d). The copula verb with present and the past tense hEN/tHE 'are/were' is annotated in 19(e). 
Imperfective Verbs
The imperfective verb tag V.IMPERF describes actions or states occurring generally or regularly (Schmidt, 2013) . It can be identified by the inflected suffixes tA, tI, tE, tEN at the end of a verb. These suffixes co-exist after the root of a verb. At present, it has only one tag as V.IMPERF; however, if it is repeated then .REP can be used at the end. The example of V.IMPERF is given as follows.
(20) voh aks2ar cOrI kartE hEN they/P.PERS often/ADV stealing/N do/V.IMPERF be/VAUX.PRES 'They often do stealing.'
Infinitive Verbs
An infinitive verb V.INF can be identified through its inflected suffixes nA, nI, nE, nEN concatenated to the root form of a verb. The annotation example is given as follows. (21) h2akUmat kO kAm karnA hE government/N CM work/N do/V.INF be/VAUX.PRES 'The government has to do work.'
Light Verbs I
A light verb V.LIGHT is a verb that contains a little semantic content of its own and it forms a predicate with some additional expression such as a noun or an adjective (Ahmed and Butt, 2011; Butt, 2003; Raza, 2011) 
Root Verbs
A verb with root form is a verb to which suffixes can be added (Schmidt, 2013 ). An annotated example can be seen in 26 for a verb A 'come', whose infinitive form is AnA 'to come'. More examples can be seen in 3(b) and 13(c). The repetition of same verb can be annotated as V.ROOT.REP. 
Subjunctive Verbs
A subjunctive verb is a verb used to express hypothetical actions or conditions (Dic, 2014; Schmidt, 2013) . Annotated examples can be seen in 2(e) and 15(b) for the subjunctive form of the verbs AyIN 'come' and jAO 'go' respectively.
Verb With Tense
There are sentences, the structures of which look like copular constructions but the argument requirement (subject and predicate link) for their predicates cannot be fulfilled. It means that either the subject or the predicate link is missing in these types of sentences. The structure of these types of sentences is closer to existential copula construction in English. For example, the sentence There is the God has an existential copular construction (Raza, 2011) . The translation of this sentence in Urdu is xUdA/God hE/is with one argument for an existential copula verb is. Due to incomplete arguments in these type of sentences only, the copula verb V.COP.PRES/PAST is reduced to V.PRES/PAST for present and past tense as follows.
(27) mErI xAhiS tHI/hE my/P.POSS desire/N be/V.PAST/PRES 'It is my desire'
Special VALA
The VALA is a special word in Urdu, which normally appears in a noun or an adjective phrase. It can also express the action that is going to start in a special way as can be seen in 28(a). Another reading of the same sentence is also mentioned. A single tag VALA is used to represent all types of vAlA morphological forms. Example given in 28(b) has a nominal reading. 
Verb Auxiliaries
Verb auxiliaries VAUX denote the tense, aspect, modality, voice, mood, emphasis, etc., of the sentence predicate (Aarts et al., 2014) . In Urdu, a predicate or a complex predicate in the main verb phrase of the sentence precedes verb auxiliaries e.g., hO/V.COP.ROOT gayI/V.LIGHTV.PERF hE/VAUX.PRES 'has/have become' contains a tense auxiliary VAUX.PRES along with the complex predicate hO gayI. Verb auxiliaries are divided into 11 subcategories discussed as follows.
Imperfective Auxiliaries
The method of identification for the imperfective auxiliary VAUX.IMPERF is the same as was discussed in Section 2.20.2 of imperfective verbs V.IMPERF. It is a single sub-category with no any further divisions. An annotated example for this subcategory is given as follows.
(29) kEs invesTigESan pOlIs kE pAs calA case/N investigation/N police/N CM to/POSTP walk/V.PERF jAtA hE go/VAUX.IMPERF be/VAUX.PRES 'The case (usually) goes to investigation police'
Infinitive Auxiliaries
The identification of infinitive auxiliaries VAUX.INF is the same as was discussed in Section 2.20.3 of infinitive verbs V.INF. It is also a single subcategory, whose annotated example is presented for jAnE 'to go' as follows.
(30) Ap a2rab qabAyl mEN pehcAnE jAnE he/P.PERS Arab/N.SPT tribes/N in/CM recognize/V.INF go/VAUX.INF lagE tHE take/VAUX.PERF be/VAUX.PAST 'He had become known in Arab tribes'
Modal Auxiliaries
A modal auxiliary VAUX.MOD expresses a range from possibility to necessity (Abbas and Nabi Khan, 2009; Bhatt et al., 2011) . It is subcategorized into three morphological forms, which include VAUX.MOD.IMPERF (modal auxiliary with imperfective morphology), VAUX.MOD.PERF (modal auxiliary with perfective morphology) and VAUX.MOD.SUBTV (modal auxiliary with subjunctive morphology). These modal auxiliaries are different from the modal verbs discussed in Section 2.20.6, in which the modal verbs were acting as the predicate of the sentence but here the modal auxiliaries are following the predicate of the sentence. The examples for modal auxiliaries are as follows for saktE 'can', cAhIyE 'should' and paREN 'has/have to'. 
Passive Auxiliaries
In sentences with passive auxiliaries VAUX.PASS, the theme/patient becomes the grammatical subject of the main verb. It is divided into five subcategories, which includes VAUX.PASS.IMPERF (passive auxiliary with imperfective morphology), VAUX.
PASS.INF (passive auxiliary with infinitive morphology), VAUX.PASS.PERF (passive auxiliary with perfective morphology), VAUX.PASS.ROOT (passive auxiliary with root form), and VAUX.PASS.SUBTV (passive auxiliary with subjunctive morphology). The given examples have a morphological annotation of passive auxiliaries jAtA 'use to go', jAnA 'to go', giyA 'went', jA 'go' and jAyEN 'may go' respectively. These different forms of jA 'go' auxiliary are considered passive only, when they are preceded by a predicate or a complex predicate with perfective morphology (Raza, 2010) . (32) 
Perfective Auxiliaries
The identification of perfective auxiliary VAUX.PERF is the same as was discussed in Section 2.20.7 of perfective verbs. It is an independent single subcategory, whose annotation is given in the following example. 
Progressive Auxiliaries
The progressive auxiliary VAUX.PROG can be identified easily through its morphological form after a verb or an auxiliary. Its morphological forms include rahA, rahE, rahI, rahIN. An annotated example can be seen in 32(d) for a progressive auxiliary rahI 'continue'.
Root Auxiliaries
The identification of an auxiliary with a root form VAUX.ROOT is the same as discussed in Section 2.20.8 for verbs with root morphology. An annotated example is given as follows.
(34) faqIr baRHtE jA rahE hEN beggars/N increase/V.IMPERF go/VAUX.ROOT continue/VAUX.PROG be/VAUX.PRES 'The beggars are increasing'
Subjunctive Auxiliaries
A subjunctive verb auxiliary VAUX.SUBTV describes an uncertain action or state contingent on something else like permission, wish, request, etc., (Schmidt, 2013) . It has no further divisions. An annotated example of subjunctive auxiliary is given as follows. 
Tense Auxiliaries
The tenses of auxiliary VAUX are divided mainly into three tense divisions, which include VAUX.FUTR (future tense auxiliary e.g. gA, gI, gE, gIN, etc.), VAUX.PAST (past tense auxiliary e.g. tHA, tHI, tHE, tHEN, etc.) and VAUX.PRES (present tense auxiliary e.g. hE, hEN, etc.). The annotation of the future tense auxiliary can be seen in 36(a). The annotation of past tense auxiliary is presented in 36(b). Similarly, the annotation of last subcategory VAUX.PRES is annotated in 36(c). 
The URDU.KON-TB Treebank
The development of the URDU.KON-TB treebank was performed in three steps: the collection of sentences in the form of a corpus, manufacturing of an annotation scheme and the employment of this annotation scheme on the said corpus. These steps are overviewed as follows. In initial development of the URDU.KON-TB treebank (Abbas, 2012) , a POS, a syntactic and a functional tag sets were proposed. It was an original work done after getting motivation from the Penn treebank 8 and the Urdu Lexical Functional Grammar (LFG) built during a project called PARGRAM 9 . This work has some issues, which were resolved and updated after the annotation evaluation (Abbas, 2014a (Abbas, & 2014b . The updated versions of the tag sets have been presented and discussed earlier in Section 2.
Corpus Construction
In initial development (Abbas, 2012) , a 19 million words corpus (Ijaz and Hussain, 2007) was used that was available at CRULP/CLE. 10 This corpus was collected from the Jang 11 and the BBC 12 newspapers. This corpus had licensing constraints due to which it is not publicly available anymore (Urooj et al., 2012) . One thousand (1000) sentences taken from this corpus are then extensively modified to become free from licensing constraints, because we want to share our corpus freely under a Creative Commons Attribution/Share-Alike License 3.0 or higher. The next four hundred (400) sentences are collected from the Urdu Wikipedia. 13 The data collected from the Urdu Wikipedia is already under that license. Thus, the size of the corpus is limited to fourteen hundred (1400) sentences. The size of corpus is kept limited within the context of doctoral work (Abbas, 2014b) , however, an extension project 14 to increase the size of the treebank up to 2000 sentence is completed and will be published soon. Overall, the corpus contains the text of local & international news, social stories, sports, culture, finance, history, religion, traveling, etc.
Annotation Scheme
The annotation scheme of the URDU.KON-TB treebank consists of semi-semantic POS (SSP), semi-semantic syntactic (SSS) and functional (F) tag sets. The term semisemantic (partly or partially semantic) is used with the POS because some tags are encoded with semantics but not all e.g. N.SPT (a spatial noun) tag for a word house, ADJ.TMP (a temporal adjective) tag for a word previous in previous year, etc. At the SSP level, a dot '.' is used to add morphological ( Figure 3 ) and semantical ( Figure 4 ) labelings of subcategories into the main categories (Figure 2 ) as discussed in Section 3.3. Overall, for the SSP, SSS and F annotation, a combination of phrase structure (PS) and hyper dependency structure (HDS) has been adopted. The DS is called HDS because it is not limited to make constituents on the basis of headwords, but also on the basis of the head-constituents, when you have to make a constituent from its nested constituents. The details are given in Abbas (2014b) . The POS, morphological, syntactical, semantical, clausal and functional information (Abbas, 2014b) all together, makes a rich annotation scheme for the URDU.KON-TB treebank. The need for such type of schemes is highly advocated by some researchers, such as Clark et al. (2010) , Skut et al.(1997) , etc.
Employment of Annotation
A simple POS tag set was devised first, which contained twenty two (22) main POStag categories displayed in Figure 2 . The description of the tags is given in the respective cells of the figure. The figure includes some non-familiar tags like HADEES and MARKER to represent the Arabic statements of prophets in Urdu text and a phrase or a sentence marker similar to punctuation marks but not all, respectively. The labels for morphological and semantic subcategories are presented in Figures 3 and Figure 4 respectively, which can be added to 22 main categories of POS tags by using a dot '.' symbol. The SSP tag set was refined during the manual annotation process of sentences and further refined after the evaluation process with the Krippendorf's α statistical model (Krippendorf, 2014) and also presented in Abbas (2014a) . The final refined form of the SSP tag set is given in Figure 1 . In case of morphology, if a main verb V has a perfective morphology, then the tag becomes V.PERF. Similarly, the case of spatial noun N.SPT is discussed in the beginning of Section 3.2. The semantic tags like SPT (spatial), TMP (temporal), MNR (manner), etc. are not possible with verbs, auxiliaries, conjunctions, etc., as can be seen in Figure 1 . (37) hAmed nE SEr kO jangal mEN bandUq sE mArA . N.PROP CM N CM N.SPT CM N CM V.PERF M.S 'Hamid killed the lion in the jungle with a gun.' An example of the SSP annotation is given in Example 37. The Urdu script is written from right to left. The row beneath the Urdu script is the transliteration of the sentence as proposed in Malik et al. (2010) . The tokens of the sentence are tagged according to the SSP tag set. hAmed is a proper name (N.PROP). SEr and bandUq are common nouns (N), while jangal is a spatial common noun (N.SPT).
15 nE, kO, mEN, and sE are case markers (CM) for ergative, accusative, spatial/locative and instrumental cases, respectively. The syntactic differentiation of the case markers is done according to the studies in Butt and King (2004) .
The tagset in Figure 1 represents the complete SSP tagset. The discussion on each tag is presented in Section 2. As a repeated example, consider the ADJ (Adjective) in Figure  1 , which is divided into five subcategories of tags DEG (Degree), ECO (Echo), MNR (Manner), SPT (Spatial) and TMP (Temporal). Relevant examples are provided in 38. The example 38(a) is a simple case of ADJ, while 38(b) is a case of a degree adjective 16 annotated with ADJ.DEG. The comparative and superlative forms of adjectives can be made by introducing Persian suffixes tar 'more' and tarIn 'most' after the absolute form of adjectives e.g. xUbs3Urat-tar 'prettier' and xUbs3Urat-tarIn 'prettiest'. There are some words, which can play the role of a degree adverb or a degree adjective e.g. zEyAdah 'more/most/much', bohat 'more/enough', kAfI 'quite/too', etc. (Schmidt, 2013) . If these words qualify adjectives, then this is the usage as degree adverbs, otherwise as a degree adjective. Example 38(c) is a case of reduplication (Abbi, 1992; Boegel et al., 2007) . As reduplication has two versions, first in Urdu like other South Asian languages, the reduplication of a content word is frequent. Its effect is only to strengthen the proceeding word or to expand the specific idea of a proceeding word into a general form e.g. kAm THIk-THAk karnA 'Do the work right' or kOI kapRE-vapRE dE dO 'Give me the clothes or something like those'. Second version is the repetition of the original word e.g. sAtH sAtH 'with/along-with'. These two versions are named as full word reduplication and echo reduplication by Boegel et al. (2007) , which are represented in our annotation as ECO (echo) and REP (repetition) respectively. The echo words normally begin with the letters S or v or m.
Example 38(d) is the case of adjective having a sense of manner annotated as ADJ.MNR. If an adjective qualifies an action noun, then a sense of action or something is produced, whose behavior or the way to do that action is confirmed through ADJ.MNR e.g. z4AlemAnah t2abdIlIyAN 'brutal changes'. If an adjective comes individually, then its mannerism can be resolved independently through its sense or by building a sense with the predicate. If there is a sense of manner then an adjective of manner can exist like in copular construction e.g. voh GEr-h2Az3ir hE 'He is absent'. An exercise of adjectives and adverbs of manner for the English language can be seen at Cambridge University from which this idea is taken.
17 Example 38(e) is case of an adjective having a temporal sense. Finally, example 38(f) is the case of an adjective having a spatial sense. The adjective used here is the derivational form of a city/place name Multan, which is a spatial proper noun. But it appears here as an adjective and annotated as ADJ.SPT 18 like in this sentence e.g. voh Ek pAkistAnI laRkA hE 'He is a pakistani boy'.
The example 38 for adjectives exploited its POS tags along with semantic tagging like TMP, SPT, MNR, etc. However, to give an introduction about morphology and verb functions, another POS category V from Figure 1 is discussed as follows. A few high quality studies were conducted on verbs for morphologically rich language (MRL) Urdu by Butt and Rizvi (2010) , Butt and Ramchand (2001) and Butt (2010) . The rules for identifying different forms of verbs were adopted from these studies. The V annotates the predicate/main-verb of the sentence and is divided mainly into 11 subcategories, which include COP (copula verb), IMPERF ( The sentence in example 39(a) is a case of noun-verb complex verb predicate, which was first proposed by Mohanan (1994) . The words dUbHar kiyA 'made hard' is a noun-verb complex predicate. The noun dubHar and the verb kiyA with a perfective morphological form yA at the end are annotated as a N and a V.LIGHT.PERF respectively. Similarly, a perfective verb liyA 'took' after a root form of verb kar 'do' is an example of the verb-verb complex predicate depicted in 39(d). This construction is adopted from the studies given in (Butt, 2010) . The light verb after a N or an ADJ lies in the 1st category of light verbs and annotated as V.LIGHT in our annotation, while the light verb after a verb lies in the 2nd category of light verbs and annotated as V.LIGHTV. The next sentence in 39(b) is a passive sentence. A passive construction can be concluded with the inflected form of a verb jAnA 'to go' proceeded by another verb with perfective morphology as can be seen in 39(b). The subjunctive form of auxiliary verb tagged as VAUX.PASS.SUBTV is preceded by a perfective verb lAyA 'brought', which is then annotated as V.PERF. The subjunctive form of verb is acting as an aspectual auxiliary and not as a V.LIGHTV, which was discussed in (Butt and Ramchand, 2001 ) and adopted as it is. The rules for identification of verb function and other morphological forms can be found in Section 2.
To explore some other unusual tags, a long sentence is presented in 39(c). After the name of prophets or righteous religious-personalities, some specific and limited prayers called s3alAvAt 'prayers' e.g. sal-lal-la-ho-a2lEhE-va-AlEhI-salam 'May Allah grant peace and honor on him and his family', a2lEh salAm 'peace be upon him', etc. in Arabic is most likely in Urdu text and annotated as PRAY. Similarly, the statements of prophet Muhammad (PBUH) called h2adIs2 'narration' e.g. In-namal-aa2mAlo-binniyAt 'The deeds are considered by the intensions' in Arabic is also a tradition in Urdu text and annotated as HADEES. In religious text of Urdu, this kind of phenomenon is most likely in Arabic script rather than the Urdu script. This annotation with PRAY and HADEES is performed only, when prayers or narrations appear in Arabic language in Urdu text as can be seen in 39(c). The phrase markers like comma, double quotes, single quotes, etc. are annotated with M.P and sentence marker like full stop, question mark, etc. are annotated with M.S as presented in the same example. The tense is divided into present, past and future. A predicate of the sentence with present and past tense is possible as annotated in 39(f) but not with future tense, because future tense always behaves as verb auxiliary in Urdu. The tense of verb auxiliaries like present, past and future is annotated in 39(a, d, e). A verb with imperfective morphology e.g. tA, tI, tE, tEN at the end of a verb is annotated with V.IMPERF as given in 39(e).
This section concludes the concept of SSP tags used in the annotation of the URDU.KON-TB treebank. There are twenty-two tags, which are divided into further subcategories as presented in Figure 1 . The POS annotation evaluation via Krippendorf's Alpha α is detailed in (Abbas, 2014a (Abbas, & 2014b , however an overview is presented next in Section 4. This evaluation came up with POS tags issues related to readability. After evaluation, the problematic POS tags are either removed or revised and a final SSP tagset is obtained and presented.
Evaluation and Results
This Section describes the evaluation of the annotation guidelines of the URDU.KON-TB treebank presented in Section 2 and 3. The evaluation is the process of calculating inter-annotator agreement (IAA), which provides a quantitative answer as to the overall consistency plus feasibility of the annotation scheme. For the evaluation of the URDU.KON-TB treebank annotation, the most advanced measure known as the Krippendorf's α coefficient (Krippendorf, 2004 ) is used. The output of the annotators is recorded and processed. The reliability of the SSP annotations is evaluated. The issues faced in annotation evaluation are removed via respective revisions and are reported shortly in forthcoming sections.
Setup
For the reliability evaluation of annotation guidelines presented in Section 2 of the URDU.KON-TB treebank for Urdu, it was essential that annotators should be the native speakers of Urdu possessing linguistics skills. To fulfill this purpose, an undergraduate class of 25 linguistics students has been adopted in the training course of annotation at Department of English, University of Sargodha, Pakistan. 19 This training was given to students as a partial part of their major course of linguistics. During this training course, thirty-two (32) lectures on annotation guidelines with practical sessions were delivered. The duration of each lecture was of 3 hours. The class was further divided into five groups and during their initial practical sessions, one student with high caliber of understanding was selected (but not informed) secretly from each group for the final annotation. The annotation task of 100 random sentences was divided into 10 home assignments. Each assignment contained 10 sentences. After twenty days of this course, the annotation assignments were given to all students along with the selected students with an instruction not to discuss it with each other. These assignments were collected, marked and the students were awarded with grades. The annotation performed in their home assignments by the selected students was then recorded in Microsoft Excel and evaluated for the reliability of annotation or IAA by applying the Krippendorf's α coefficient. The details of the SSP annotation evaluation can be seen in Section 4.2.
SSP Tagset Evaluation & Results
The detail and definition of the SSP tagset was already described in Sections 2 and 3. The complete guidelines of the SSP tagging were given to students for annotation of sentences according to a procedure described in Section 4.1. The tagged sentences by the annotators were recorded in the form of a reliability data matrix. Details are given in the doctoral thesis by Abbas (2014b) . From the reliability data matrix, values by tokens matrix was obtained which is also presented in Abbas (2014b) . The α coefficient was computed according to the formula given in equation below and also described in Abbas (2014b) . In this work, different variables of numerator and denominator of equation were computed and described. The value of the α coefficient obtained was 0.964 for the SSP tagging of annotators. The value of α obtained lied in the category of perfect agreement according to the Krippendorf. A perfect agreement of 0.964 has been found in case of the SSP annotation only, which means that the SSP annotation guidelines are reliable. The error analysis and discussion of issues related to SSP tag set evaluation is given in Abbas (2014b) but not discussed here due to the scope of this article. The format of data evaluation in the Krippendorf's α was different from the data displayed in Figure 5 , however, a sample of annotators' SSP tags distribution and confusion is displayed in Figure 5 . The annotated data of 100 sentences that were given to the annotators contained 1281 tokens, from which the data of 904 tokens is presented. The rest of the tokens have accuracy almost more than 90% due to which they are not depicted. It is attempted to show the tags of those tokens on which the annotators were remained confused or disagreed. The tags used in the initial version of the URDU.KON-TB treebank are displayed in the first column of the figure. Adjective (ADJ) appeared 54 times in the sentences, which were then annotated by 5 annotators. The frequency of adjective annotation is depicted in the second column of the figure after multiplying 54 with 5 numbers of annotators. It concludes 270 times of annotation for adjective. Among the 270 annotations of ADJ, annotators were remained 265 times in agreement or the annotators assigned 265 times the same/identical tag ADJ. The number of times the annotators remained disagreed or confused is mentioned in the different column. Similarly, the different or confused or the disagreed tags used by the annotators are depicted in the next column. Finally, by dividing the values in the identical and the frequency columns, the percentage accuracy of each tag in the first column of the figure is calculated.
The SSP tags in the initial version of the URDU.KON-TB treebank, which are correctly annotated and have 100% accuracy include ADV and ADV with its semantic labels for adverbs, coordination conjunctions with C.CORD, case markers with CM, N.PROP, N.PROP.SPT and N.TMP for proper nouns, spatial proper nouns and temporal nouns, P.DEM and P.INDF for demonstrative and indefinite pronouns, etc. The tags contained less than or equal to 50% accuracy include tense auxiliaries e.g. VAUX.TENS.PRES mostly annotated differently with VAUX.PRES, progressive auxiliary e.g. VAUX.PROG.PERF annotated differently with VAUX.PROG and its copular behavior with V.COP.PERF, KER as a light verb e.g. V.LIGHT.KER annotated with V.LIGHT.ROOT, diacritics e.g. DIA.IZF with DIA only, etc. Annotation of some tokens with tags was left by the annotators represented with BLANK in the column 'different/confused/ disagreed tags' for each tag in the first column of the figure.
The error analysis and evaluation of tags was performed on the basis of this data depicted in Figure 5 . First, the tags with less or equal to 50% of accuracy are revised with annotators decisions e.g. DATE.Y.CAL, PT.INTF, V.LIGHT.TB.ROOT, etc., and second are the tags with accuracy a little more than 50% but they have common confused pairs like V.COP.TENS.PRES and VAUX.TENS.PRES modified to V.COP.PRES and VAUX.PRES, respectively as can be seen in Figure 1 . The detailed discussion on error analysis and evaluation of the SSP annotation is presented in (Abbas, 2014b) .
Conclusion
This concludes the complete SSP guidelines of the URDU.KON-TB treebank with preliminary and essential additional information needed to explain the SSP annotation procedure in full. After introducing the URDU.KON-TB treebank (Abbas, 2012; Abbas, 2014a; Abbas 2014b ) and the parser based on the URDU.KON-TB treebank (Abbas, 2014c (Abbas, /2015 , the demand of the complete guidelines in the community was raising, due to which it is attempted to present the SSP complete guidelines as a first step. The rest of the guidelines for the semi-semantic syntactic and functional annotations will be presented soon. This effort does not only strengthen the practice of producing the guidelines for the annotation schemes but also addresses the modern issue of how to prepare and evaluate guidelines (Mikulova and Stepanek, 2010) effectively with the state of the art evaluation techniques (Krippendorf, 2004; Hayes and Krippendorf, 2007) . Corpus annotated with these SSP annotation guidline can be useful to applications in this domain like natural language processing, machine learning and many language specific analysis as discussed in ( Zia, et. al, 2015a ( Zia, et. al, /2015b Abbas, et. al, /2010 Abbas, et. al, /2014 Abbas 2014d) .
